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ABSTRACT

The present investigation was to increase ethanol concentration in ethanol-water vapor from a
solar ethanol distillation by a 3A molecular sieve packed bed installed between evaporative and
condensing sections of a 10 liter brewery tank. The brewery tank was designed similar to that of a
local Thai Wisdom unit. The heating source came from a 2 m” flat plate solar collector. The study was
carried out with a 10 liter batch of solution with various initial ethanol concentrations. From the
experiments, it could be found that with the initial concentrations of 10, 32, 72 and 84%v/v, the output
yields were 74.7, 89.4, 97 and 96.3%v/v compared with 48.6, 72.3, 86.5 and 89.7%v/v, respectively,
from the system without the adsorbent.
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ANUTUTY (10-32%V/V)

Non-Molecular Sieve 3A (10%viv)

19.4 MJ/m"-Batch Initial Concentration 10%v/v Volume 10 lites

Time Interval Product (%v/v) Product (cc.) Pure Ethanol (cc.)

09:00-12:00 56.0 1265 708

12:00-13.00 47.0 550 259

13:00-14:00 42.0 500 210

14.00-15:00 36.0 410 148

Total 48.6 2725 1325
Molecular Sieve 3A 2000g (10%viv)

17.5 MJ/m"“-Batch Initial Concentration 10%v/v Volume 10 lites

Time Interval Product (%v/v) Product (cc.) Pure Ethanol (cc.)

09:00-12:00 84.0 270 227

12:00-13:00 74.0 140 104

13:00-14:00 42.0 50 21

14:00-15:00 36.0 20 T

Total 74.7 480 359
Sieve 3A (32%wiv)

14.5 MJ/m"-Batch
Time Interval

Initial Concentration 32%v/v Volume 10 lites
Product (%wv/v) Product (cc.) Pure Ethanol (cc.)

09:00-12:00 76.0 1380 1056

12:00-13:00 73.0 750 548

13:00-14:00 69.0 550 380

14:00-15:00 65.0 550 358

Total 72.3 3240 2341
Molecular Sieve 3A 2000g (32%viv)

17.1 MJ/m"-Batch Initial Concentration 32%w/v Volume 10 lites

Time Interval Product (%v/v) Product (cc.) Pure Ethanol (cc.)
08:00-12:00 95.0 385 366
12:00-13:00 87.0 400 348
13:00-14:00 84.0 155 130
14:00-15:00 83.0 50 42

Total 89.4 980 885
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ANUANYY (72-84%V/V)

Non-Molecular Sieve 3A (72%w/v)

16.2 MJ/m*“-Batch Initial Concentration 72%v/v Volume 10 lites

Time Interval Product (%v/v) Product (cc.) Pure Ethanol (cc.)
09:00-12:00 87.0 1890 1644
12:00-13:00 a7.0 1000 870
13:00-14:00 86.0 840 808
14:00-15:00 85.0 700 595

Total 86.5 4530 3918

Molecular Sieve 3A 2000g (72%w/v)
15.9 MJ/m"-Batch Initial Concentration 72%wv/v Volume 10 lites

Time Interval Product (%wv/v) Product (cc.) Pure Ethanol (cc.)
09:00-12:00 98.5 890 877
12:00-13:00 97.0 450 437
13:00-14.00 96.0 370 355
14:00-15:00 93.0 250 233
Total 97.0 1960 1901
Non-Molecular Sieve 3A (84%v/v)

18.0 MJ/m"-Batch
Time Interval

Initial Concentration 84%viv Volume 10 lites
Product (%wv/v) Product (cc.) Pure Ethanol (cc.)

09:00-12:00 91.3 2600 2374
12:00-13:00 S0.0 1250 1125
13:00-14:00 88.0 1250 1100
14.00-15:00 a7.0 200 783

Total 89.7 6000 5382

Molecular Sieve 3A 2000g (B4%viv)
18.6 MJ/m"-Batch Initial Concentration 84%v/v Volume 10 lites

Time Interval Product (%v/v) Product {cc.) Pure Ethanol (cc.)
09:00-12:00 98.2 1150 1129
12:00-13:00 96.0 750 720
13:00-14.00 94.0 510 479
14:00-15:00 92.0 170 156

Total 96.3 2580 2485
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